Osteoblastoma is a benign tumor of bone. It is considered to be a single pathological unit together with osteoid osteoma, a prostaglandin-producing tumor that contains an abundance of peripheral nerve tissue in the tumor nest. The two forms can be distinguished based on the dimensions of the neoplasia: osteoid osteomas are less than 2 cm and osteoblastomas more than 2 cm in diameter. Both are rare, representing less than 1% of bone tumors. The most commonly affected areas are the spinal column, sacrum, cranial theca, and the long and short bones of the hands.
5,6
The anterior-posterior projection and vertical position of the ocular bulb as well as the functionality of the extrinsic muscles closely depend on the volume and shape of the orbital cavity. Thus, surgical reconstructions of the orbital walls must be particularly accurate. The integration of surgical navigation and rapid prototyping models provides surgeons with valuable support in their efforts to maintain correct orbital volume during both tumor resection and subsequent orbital reconstruction.
Manipulation of computed tomographic (CT) images using a new generation of software enables the virtualization and simulation of surgery. Moreover, using the software's mirroring function, images of the healthy orbit can be superimposed on those of the pathological one, thereby achieving a virtual reconstruction. With surgical navigation, the surgeon can plan the surgery and then, in the operating theater, directly check the resection margins and control the orbital reconstruction.
7,8
Rapid prototyping consists of creating three-dimensional objects directly from digital data processed by specialized software. Hence, through the elaboration of CT data, a threedimensional solid model made up of specific resins can be constructed. Currently, the error margin of the most commonly used prototyping methods is less than 1 mm.
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Abstract
Osteoblastoma is a benign tumor of bone, representing less than 1% of bone tumors. Craniomaxillofacial localizations account for up to 15% of the total and frequently involve the posterior mandible. Endo-orbital localization is very rare, with most occurring in young patients. Very few of these tumors become malignant. Orbital localization requires radical removal of the tumor followed by careful surgical reconstruction of the orbit to avoid subsequent aesthetic or functional problems. Here, we present a clinical case of this condition and describe a surgical protocol that uses and integrates state-of-the art technologies to achieve orbital reconstruction.
Here, we present a clinical case of orbital osteoblastoma and describe a surgical protocol that uses and integrates state-of the-art technologies to achieve orbital reconstruction.
Case Report
A 26-year-old male patient presented with a left endo-orbital mass associated with ocular bulb proptosis and diplopia. His medical history was negative for relevant chronic pathologies and he was not on any form of drug therapy. The physical examination highlighted the following: proptosis of the left eye, with upper-lateral dystopia of the ocular bulb (►Fig. 1), preserved extrinsic ocular movements, and diplopia. A CT scan showed an expansive mass (maximum diameter: 35 mm) with an irregular high-density structure suggestive of bone-like tissue. The mass, which originated in the wall of one of the posterior ethmoidal cells on the left, had an irregular morphology and lobate margins, extended to the medial wall of the left orbital cavity and occupied most of the medial and lower extraconal space. A small portion was insinuated between the medial and inferior rectus muscles. The tumor had benign radiological features and biopsy confirmed diagnosis. The ophthalmic and orthoptic evaluations, including a Hess-Lancaster test, showed no limitations in eye version and duction, a slight asymmetry of the palpebral fissures due to mild ptosis of the left eye and diplopia. Preoperative planning Craniomaxillofacial Trauma and Reconstruction of the resection included the acquisition of a second CT scan with seven landmark points, necessary for surgical navigation. 10 Two titanium screws were placed in the patient's upper orbital frame. In addition, an occlusal bite containing five screws was constructed for use during the CT scan.
11,12
Planning was performed using two software systems: iPlan 3.0 (Brainlab, Munich, Germany), for the mirroring process and surgical navigation, and PlastiCAD (3Diemme, Cantù, Italy), to virtually "subtract" the endo-orbital pathology (►Fig. 2a-d).
Prior to virtualization of the surgical procedure, virtual images of the patient's orbit without the neoplasia were created. The rapid prototyping model made use of the 3D printing additive technique (3Diemme). The three phases of virtualization were as follows:
1. Triangulation of the 3D model for virtual navigation using the surface registration technique. 2. Definition of the area to be reconstructed relative to the resection. 3. Reconstruction using titanium meshes (►Fig. 3).
By performing the surgical navigation directly on the 3D model, we were able to evaluate the reconstruction position and confirm the match between mirroring and the positions of the meshes. Then the position of the screws and the orientation of the titanium meshes used in the reconstruction were imported into the navigation software. After completion of the planning phase, the patient underwent surgical resection and reconstruction procedures.
With the patient under general anesthesia and orotracheally intubated, a transconjunctival access with a retrocaruncular extension was made (►Fig. 4). We cut the inferior oblique tendon and sutured it at the end of the procedure. The retrocaruncolar extension, for optimal visualization of medial wall of the orbit, ensures protection of lacrimal sac which is anterior among the incision. The superior oblique trochlea is sacrificed with no functional effects on ocular motility. We preserved frontonasal and nasolacrimal duct.
After patients' registration, the neoplasia was resected using the piecemeal technique under navigational surgery control (►Fig. 5), followed by reconstruction of the orbital walls using the titanium mesh modeled during virtual simulation (►Fig. 6). Margins of excision were checked intraoperatively with navigation. Intraoperative extemporary histopathological examination confirmed radical exeresis (►Fig. 7a-d). 
Craniomaxillofacial Trauma and Reconstruction
Reproduction of the position of the screws established during the planning phase allowed the correct orientation of the mesh as decided preoperatively.
Finally, for confirmation and accuracy purposes, the correct position of the meshes was further evaluated through navigation. The aim was to reproduce the resection and reconstruction designed during preoperative planning (►Fig. 8a).
The neoplasia was sent for histopathologic evaluation, which confirmed the diagnosis of osteoblastoma.
Immediately after surgery, a CT scan of the surgical site was obtained to verify the correct positioning of the reconstructive meshes. Based on the superimposed pre-and postoperative images, the virtual orbital profile obtained with mirroring perfectly matched that achieved with reconstruction (►Fig. 8b). There were no complications in early postoperative phase. Complete resolution of edema was in approximately 10 days. We medicated the patient daily, washing the eye with saline solution. Hospitalization lasted 3 days.
After resolution of the edema around the surgical site, the correct symmetry of the position and projection of the ocular bulbs and the complete resolution of the proptosis and diplopia were confirmed (►Fig. 9). At 36 months of followup, the patient was recurrence free and without further clinical disorders.
Discussion
The introduction and implementation of modern techniques such as software systems that enable surgical navigation, Fig. 6 Intraoperative mesh positioning using the titanium mesh. Fig. 7 (a-d) Histopathological details.
Craniomaxillofacial Trauma and Reconstruction visualization, and planning, as well as rapid prototyping are changing the management and preoperative approach to surgical procedures in maxillofacial surgery. 12, 13 In particular, the use of surgical navigation for the treatment of maxillofacial pathologies has led to major improvements in the accuracy of bone reconstruction, including in the orbital region.
The case presented in this report demonstrates the value of integrating currently available technologies. Virtualization of the resection and reconstruction phases outside the operating theater using image-processing software was followed by the actual surgical intervention. Then the two procedures were united to verify the results and confirmed the perfect match between planning and execution. Nonetheless, despite the advantages provided by virtualization, the manual skill of the surgeon continues to be of utmost importance.
9,12,13
Our example was based on a benign bone tumor that allowed us to provide a detailed illustration of the protocol's complete range of possibilities. However, it can no doubt be applied to other maxillofacial pathologies, such as trauma, reconstructive surgery, and malformations, and adapted according to the surgical needs of the patient.
The advantages are a dramatic reduction in operation time and the ability to double check the resection and reconstruction, with a margin of error of 1 mm. In our department, it is common practice to use this protocol in orbital traumatology, post-oncological reconstructive surgery, and orbital and other pathologies, benign or malignant, whenever a bone reconstruction is necessary·
The potential disadvantages are the high cost and lengthy planning time. Regarding the cost, a distinction must be made between equipment and software costs, which are substantial and material costs, such as the stereographic model and titanium meshes. Nonetheless, we believe that extending the indications and therefore the use of this technology offers important advantages for patients, which is the primary consideration in any surgical innovation. Moreover, because maximum results can be obtained within a single round of surgery, the need for further reintervention-which inevitably leads to an increase in biological costs for the patient and economic costs for the community-is avoided. Finally, as for the planning times, with suitable integration of the technology and the surgery, the procedures can be planned within an acceptable amount of time, typically approximately 1 hour. Furthermore, the time invested in the preoperative phase is extensively compensated for by the shortened intervention, with benefits for the patient and in terms of the cost.
Conclusion
Using the protocol described herein, both the resective and the reconstructive surgical steps could be planned with extreme accuracy, which in turn reduced the risk of aesthetic (exophthalmos and enophthalmos) or functional deficits due to the complexity of the intervention. The proposed protocol is highly reproducible and can be used in a wide range of clinical situations. Its application to other surgical environments will further validate the benefits of this integrated approach. 
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